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Introduction
Gravity models of bilateral trade are widely used to estimate the effect of trade cost (e.g., geographical distance) or trade facilitation factors (e.g., common official language) on bilateral trade. These models usually take the generic cross-sectional form:
X ij = e λLang ij e Rest ij u ij where X ij measures bilateral exports or imports between countries i and j, Lang ij is a trade facilitation indicator variable which is unity in case that i and j share a common (official or spoken by large-enough a fraction of the population) language and zero else, λ is the direct semi-elasticity of trade with respect to a common language, Rest ij is a catch-all term consisting additively of (log) trade cost factors times their parameters and of exporter-and importer-specific factors of influence (such as GDP, price indices, etc.; see Anderson and van Wincoop, 2004) , and u ij is a disturbance term. While channels through which common language affects bilateral trade are well understood (see Melitz, 2008, Melitz and Toubal, 2011) and there is abundant evidence that having an official or speaking a common language increases bilateral trade between countries, there is enormous variability of λ in the literature. This paper provides a meta-study about estimatesλ based on 701 coefficients from 81 articles published in 24 refereed journals. The weighted averageλ suggests a direct effect on bilateral trade flows of 44%. Meta-regressions suggest that the estimated direct effect of common language on bilateral trade is most sensitive to the sample period and control variables used.
The meta-analysis approach
Meta-analysis and meta-regression are valuable to generalize results from a host of individual empirical studies (see Stanley, 2001, or Disdier and Head, 2008) . Our data-set of 701 coefficients is mainly compiled from articles which were found by a systematic search in the JSTOR and Science Direct databases conducted on 17 October 2011. The utilized keywords were gravity, trade, and language in all articles published between 1970 and 2011. That search produced 149 matches and 223 matches in JSTOR and Science Direct, respectively. In addition to the articles found by the search algorithm, we included 13 (frequently cited) articles from an IDEAS search which were not identified by the algorithm in JSTOR and Science Direct. This resulted in a raw data-set of 385 studies. Then, we dropped studies and estimates of the following kind: (i) purely theoretical contributions; (ii) empirical papers that did not control for language at all; (iii) papers that focused on trade in services rather than goods; (iv) estimates that focused on the extensive margin of trade; (v) two papers that controlled for several languages separately; (vi) one paper that coded Lang ij as one for English as the main language in a data-set including non-English speaking countries, and one paper that included English as the language dummy for a study on trade of India with its trading partners; (vii) estimates from studies with direct communication or Toefl Scores as measures for common language; (viii) estimates from regressions including variables that are supposed to measure the same thing, e.g., common spoken and common official language (in those cases, one of the coefficients usually carried a negative sign); (ix) one paper with estimates that interacted language with a preferential trade indicator; (x) one observation that was based on log bilateral exports as the dependent variable in poisson pseudo maximum likelihood estimation; (xi) estimates without reported standard errors or t-statistics (46 observations), two observations with standard errors of 23 and 66, and 3 observations with negative standard errors; (xii) and nine outlier observations with values forλ of -1.26, 2.296, 2.301, 2.317, 2.319, 3.27, 3.42, 5.02, and 30.69 (identified by the multivariate outlier approach of Hadi, 1994) . We were then left with 701 coefficients and 81 studies (see Table A .1). Most studies in our sample relied on aggregate bilateral goods trade flows and OLS regression with a log-transformed version of equation (1), controlling for exporter and importer GDP, log distance, adjacency, and various forms of trade agreements.
In meta-regressions, we account for three main sources of heterogeneity ofλ -structural heterogeneity, sampling heterogeneity, and method heterogeneity -by coding indicator variables as follows. Choice of the dependent variable: 1 if the dependent variable was not log bilateral trade (exports, imports, or the sum of the two) but a ratio or share (in a country's total trade or GDP) and 0 else. Zero bilateral trade flows: 1 if authors took into account zero bilateral trade flows and 0 else.
1 Endogeneity of GDP: 1 if a study or regression accounted for the possible endogeneity of GDP and 0 else. Choice of control variables: use four indicator variables which are 1 if common border, trade agreements between trading partners, colonial ties, and measures of remoteness were included (or were not relevant; log distance was included by all studies) and 0 else, respectively. Fixed effects: 1 if importer and exporter effects were introduced in cross-section equations, importer, exporter, and year fixed effects, or importer-year and exporter-year fixed effects in panel specifications, and 0 else. Sample period: use three indicator variables which are 1 if the sample period falls into the time span before 1948 (pre-General Agree- 2 We also included the publication year to account for a possible trend inλ.
3 Results: the estimated language effect Figure 1 displays the distribution of all 701 estimated language coefficientsλ i , i = 1, . . . , 701 included in the meta-regression. They range from -0.57 to 1.85. The averageλ i in the full sample is 0.49 and the standard deviation is 0.34 (see Table  1 ). The averageλ i weighted by the inverse of its corresponding standard error (see Saxonhouse, 1976) is 0.44. Its median is 0.43, the 5th and 95th percentiles are 0.05 and 1.03, respectively, and the interquartile range is 0.41 (not shown). Table 1 summarizes key statistics for different sample choices. We are mainly interested in the differences of the inverse standard error weighted averages among those samples. Table 1 shows that the weighted averageλ i became higher over time. It is higher when using OLS or when endogeneity of GDP and zero trade are taken into account. It is also higher for disaggregated data, for industrialized countries than on average and even higher for developing countries than in pooled data. It is lower in panel data studies, in single country studies, in studies which were published in top-ranked journals, and if more trade cost control variables were included. The latter points to some confounding effects of omitted cultural variables on the effect of common language on trade. We calculate an alternative mean weighted by the R-squared of the corresponding regression shown in Table 1 , rather than choosing one estimate per paper based on, e.g., the R-squared of the regressions as suggested in the literature in order to account for publication bias (see Card and Krueger, 1995) . It is 0.48 in the full sample and reveals a rather similar pattern compared to the standard-error weighted mean. We may decompose the variance ofλ i in a more systematic way than in Table 1 by way of meta-regressions as summarized in Table 2 . Due to the expected dependence of observations within papers (through the use of common samples, methods, and specifications, etc.), we estimate models with study-specific random effectsColumns (1)-(3) -or clustered standard errors -Columns (4)-(6). We weight the variables by the inverse of the estimated standard errors as suggested by Saxon-house, 1976 throughout. Columns (1) and (4) of Table 2 refer to the full sample, Columns (2) and (5) to the sub-sample of significant coefficients, and Columns (3) and (6) to the sub-sample of OLS-based coefficients, respectively.
Across the board, the meta-regressions suggest thatλ i is lower in studies which included control variables measuring cultural proximity (e.g., colonial ties). Aligned with Disdier and Head, 2008 -who found that the distance effect in gravity models increases over time (consistent with economic theory as outlined in Egger, 2008) -we find an increasing language effect on trade over time. Panel specifications produce higher language effects. In addition,λ i is lower in developing-country samples if estimation is based on OLS. The results from the random effects regressions in Columns (1)-(3) suggest thatλ i is lower in studies that control for common borders, that use trade ratios as the dependent variable, and are published in high-quality journals. The estimatesλ i are higher in studies that treat GDP as endogenous and control for remoteness. The publication year time trend is significant but close to zero. The OLS models with clustered standard errors show that common border and endogeneity of GDP only remain significant in the sub-samples of Columns (5) and (6), respectively.
Overall, a substantial part of the variability ofλ i in the covered literature is unexplained by the models in Columns (1)-(6). An important reason for this may be the varying meaning of common official language and common spoken language across countries and country-pairs (see Melitz and Toubal, 2011) . 
